
Letters to the Editor

Problems with red meat in the WCRF2

Dear Sir:

The World Cancer Research Fund’s (WCRF’s) 2007 review of
food, nutrition, physical activity, and the prevention of Cancer
(WCRF2) (1) does not appear to have been reviewed yet in the
Journal, but its conclusions must have an effect on nutritional advice
around the world. I have found that there are omissions and errors in
its most controversial section, which discusses red meat and colo-
rectal cancer, and the AJCN, one of the leading nutrition journals,
would seem the best place to air these concerns.

The WCRF’s first report (2) concluded that red meat probably
increases the risk of colorectal cancer. However, the Joint WHO/
FAO Expert Consultation (3) concluded that high consumption of
preserved meat probably increases risk of colorectal cancer. In its
2007 report (1), the WCRF concludes that red meat is a convincing
cause of colorectal cancer. This very significant change of judgment
is based on evidence that is presented in only one page of text of the
517-page report. This section on meat and colorectal cancer con-
tains a number of omissions and errors. The main ones are summa-
rized here:

1) Elsewhere in the report, case-control studies are presented
in forest plots (even with abundant cohort studies), but the
71 published case-control studies on meat and colorectal
cancer are not presented.

2) The report omits 13 cohort studies on red meat and co-
lorectal cancer with a total of 1,578,970 subjects, including
a very large 1992 study by the American Cancer Society
(4) and studies by Hirayama (5), Heilbrun et al (6), Gold-
bohm et al (7), Knekt et al (8), Gaard et al (9), Hsing et al
(10), Jansen et al (11), Flood et al (12), Kojima et al (13),
Chao et al (14), and Sato et al (15). All but 2 of these
studies found no significant association with red meat.

3) The report omits the follow-up of 5 groups of vegetarians
compared with socially matched omnivores by Key et al
(16). They found no difference in mortality from colorectal
cancer.

4) Phillips (1975) was superseded by Phillips and Snowdon
(17), with more cases, and who found that meat was not
positively associated with colorectal cancer.

5) In Pietinen et al (1999), the relative risk of colorectal
cancer for beef, pork, or lamb was 0.9 or 0.8 and not
significant (not 1.20 as in the WCRF2).

6) The data from Giovanucci (1994) in the WCRF2’s Figure
4.3.2 (which only reported colon cancer) should be re-
placed by the 2004 study by Wei et al (18), which reported
on more cases, had longer follow-up of the cohort, and had
relative risks of 1.69 for colon and 1.0 for rectal cancer (not
2.20 as in the WCRF2).

7) Similarly, the data from Willett (1990) should not be used
in Figure 4.3.2. That article had 150 cases, but in 2004 Wei
et al (18) reported 876 cases in the same cohort of US
nurses and the multiple risk factor relative risks (MVRR)
were not significant (0.92 in the top quintile for rectal
cancer).

8) The 2 dose-response lines in Figure 4.3.4 attributed to
Kinlen et al (19) cannot be found in any publication by
Kinlen in 1983. Three of the 5 lines in this figure are flat.

9) Finally, the CD accompanying the WCRF2 publication
states that mechanisms for involvement of meat in colo-
rectal cancer are ‘‘far from plausible.’’

It is not clear who among the hundreds of names at the front of the
report was responsible for pages 120–121. The evidence here is in-
complete, inaccurate, and does not explain why the risk of colorectal
cancer from red meat was moved up from ‘‘probable.’’

The author had no commercial conflict of interest.
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Reply to AS Truswell

Dear Sir:

We are grateful for the opportunity to respond to Dr Truswell’s
comments. Truswell presents the conclusions of the 2007 World
Cancer Research Fund/American Institute for Cancer Research
(WCRF/AICR) report (1) as ‘‘a change of judgement.’’ Although
it is true that the conclusions of the 2007 report are different from
those in the 1997 report (2), it is important to note that the processes
used were entirely new—formal systematic literature reviews
(SLRs) and meta-analysis. The literature was reviewed, and the
evidence analyzed and displayed, in a standard format by using
a new specification developed specifically for this purpose (3).
The report’s panel drew conclusions on the basis of predefined
criteria that were different from those used in 1997.

Truswell notes the conclusion of the 1997 report that red meat is
‘‘probably’’ a cause of colorectal cancer but not its conclusion that
processed meat is ‘‘possibly’’ a cause. He also notes the conclusions
of the WHO/FAO report (his reference 3) on preserved meat but not
red meat. He does not mention the 1998 UK Department of Health
report, which concluded that there was moderate evidence that
lower consumption of red or processed meat would reduce risk
of colorectal cancer (4). Since these reports were published more
evidence has become available on the link between red meat and
colorectal cancer—in particular, results from a large international Eu-
ropean multicenter study (5).

Truswell notes that the conclusion on red meat is summarized in
only a couple pages of the 2007 report. However, the 2007 report is
only a summary of the voluminous evidence reviewed by the panel.
The full SLR can be found on the CD that is provided with the 2007
report. Pages 120–122 in the printed report present only key in-
formation related to red meat. The conclusions of the panel were

based on a detailed discussion of the whole SLR, not simply the
summary evidence provided in the report.

Here we briefly respond to the Truswell’s specific comments:

1) A uniquely large number of both cohort and case-control
studies were identified for colorectal cancer. Because of
the large number of published cohort studies, and in view
of potential biases of case-control studies and the conse-
quent questionable additional value of expending resour-
ces on summarizing them, the panel agreed in this case to
restrict the evidence to the cohort studies alone, as stated in
the report (page 121, paragraph 4.3.5.1.1)

2) Truswell lists 13 cohort studies that he says were not included
in the SLR under red meat. Most of these studies did not report
on red meat specifically (references 4, 5, 6, 7, 9, 10, 12, 14).
Some studies reported on red and processed meat combined,
and others on total meat. All except Hirayama (reference 5),
as well as several others not mentioned by Truswell, were
included in the SLR. His reference to Hirayama is to a book
and not a peer-reviewed journal. The SLR did address the
broader combined group of red and processed meat, and this
was part of the panel’s deliberations, although there was no
summary in the report. One study was an ecological study
(reference 11), one reported on beef only (reference 13), and
another only on fried meat (reference 8). Papers published
after 2005 were not included in the SLR and meta-analyses
but were identified in a prepublication update and included
the article by Sato in 2006 (reference 15).

3) A more recent version of the Key et al 1998 article (his
reference 16) was identified (6). However, it was not in-
cluded in the SLR because it was a reanalysis of 5 studies,
not an original study.

4) Phillips and Snowdon 1985 study (reference 17) was not
included under red meat because it reported on meat and
poultry combined.

5) Truswell is correct that, in Pietinen 1999, for beef, pork
and lamb the risk estimate for red meat is 0.8 or 0.9. The
value of 1.2 for red and processed meat combined was
erroneously used in the highest compared with lowest for-
est plot and the per 100-g/d meta-analysis. Although this
risk estimate might have an effect on the summary esti-
mate, it does not change the overall picture. Most studies
reported a risk estimate in the direction of increased risk.
In addition, the panel gave more weight to the article by
Norat 2005 (5) than the article by Pietinen 1999. Pietinen
1999 is a study limited to a specific group of male smokers
from the Alpha-Tocopherol, Beta-Carotene study in Finland,
whereas Norat 2005 is a study carried out across Europe.

6, 7) Wei 2004 was used in the highest compared with lowest
forest plot. However, the year was erroneously given as
2003 rather than 2004. Wei 2004 gives exposure catego-
ries as ranges, whereas Giovanucci 1994 gives medians
more suitable for the per unit meta-analysis.

8) Truswell is correct regarding Kinlen 1983. The 2 dose-
response lines in Figure 4.3.4 were mislabeled and should
have read Tiemersma 2002.

9) The SLR centers were asked to present their reviews of the
evidence without interpretation. Nevertheless, the WCRF/
AICR took the view that the SLR report should be
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